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Embedded Sensor Technology (TRL 3.5) 






Current ‘State of the Art’ 


Why this application? 


1 

How Do We Gat There ? 


\—\ Uses Ffcer Optics (Light) 


No Electromagnetic Interference 


Two current systems on the open 
market have standard outputs in 
engineering unit. 


! 

Measuring Strain | 

The fibers are incorporated in the 
materiakstructure rather than on. 

f — 

Measuring Impact Damage | 

Loads and strain transfer more 
efficient-1 aster data collection. 



Temperature Sensors (Langley) | 

Temperatures transfer more 
efficient-taster data collection. 


A complete distribution of data 
collection throughout the 
materia ^structure. 


Data Collected Anywhere on the 
Vehicle 


Civil Application 


zn 


Aircraft Applications 

f 


Marine Applications 




Senors Integrated with Control 
Systems 


Complete Real Time Vehicle Health 
Monitoring System 


Find Reliable Fiber Embedding 
Techniques 


Find Reliable Fiber Egress System 

' jwwww txmmHwmwmmmononoonmm 


Miniaturization of Equipment 


Embedded Sensor Technology is the application of fiber optic technology to filament 
wound composites. The fiber optics are placed with the composite where data on the product is 
monitored. The tree chart below gives and overall picture of the application for Embedded Sensor 
Technology 


Friction Stir Walding (TRL 3) 



Friction Stir Welding is a new welding process that welds using heat that is generated by 
friction from a speciality tool as it is run along the joint that is to be welded. The process takes 
place using a milling machine. The joint to be welded is fixtured into the machine and the tool is 
run along die joint literally “stirring the metal together” with not a great deal of melting. The tree 
chart above shows the current status of this unique process. 
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Rapid Prototyping (TRL 3) 


Current “State of the Art” | 


Models and Prototypes 


This technology has moved Irom 
being a cure lor no known disease to a 
cure tor every known disease.” 
(SME95) 


Why this application? 


Decreases Development Time 




Tooling (i.e. molds, dies, etc.,) | 


Direct production techniques -tooling, 
dies and molds can be fabricated. 




Real Testing of Actual Flight Parts 


,1/JUWJUUWV.W^^ 

Real Time Product Development 




Direct Manufacturing of Low Run 
Product bn 




Can be the only wav 1o cb some things 





Dimensional Tolerance Possibilities 


Technology Potential 


How Do We Get There ? j 

Completely Finished Parts 


am 
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Functional Gradient Parts 


Improve the Surface Finish 

Remote Environment Manufacturing 


Establish Standards for Accuracy & 
Toleranoe 

Advanced use in Medical Applications 


Improve Strength Characteristics j- 

Better Dimensionally Accuracy and 
Toleranoe 


Improve Material Compatibility §- 

Creating an Entirely New Industry 

| 

Improve Processing H 


Rapid Prototvping(RP) is simply, a process that takes the designers ideas from a CAD 
drawing and converts them directly to a visual or usable part. The process is basically the same 
for all the RP systems on the market today. Computer software cuts or slices the part on the 
screen. The RP unit then layers each slice one on top the other and builds the part. The tree chart 
below gives a good picture ol the future for Rapid Prototyping. 


Current “State of the Art” 

i 

i 

Wide Range of Materials 
Can be Applied 





1 

i 

i 

Selected Application of a 
Materials Properties 

Allows for a Build-up of a 
Material 



Thermal Spray Coatings(TRL 4) 


Why this application? 


Technology Potential 


How Do We Get There 



Materials-Ceramics, 
Metals, Polymers 


The LOX Tank no longer 
needs to be made out of 
aluminum. -Composite 
with an appropriate 
thermal spray lining. 


Added strength to selected | 
area or improved thermal 
capabilities in specific 
areas. 


A way of manufacturing 
difficult parts, unique 
applications, perhaps 
future RP method. 


Structural Forming of Parts 




Thermal Coating of LOX 
Tank 


Resolve LOX or Total 
Environment Compatibility f-\ 
Problem I 




Define Weight Concerns 


Define Inspection NDE for 
Application 


Define the Application 


Define The Thermal Spray 
Materials Properties 


Thermal Snrav Coating is used to deposit metal, ceramic or a combination of materials to 
coating or from near net shape structures. Coating applications can include thermal resistance, 
wear resistance, corrosion protection and is being considered for high pressure LOX 
compatibility. The tree chart below gives a good picture of the future for development of Thermal 
Spray Coating. 
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VPPA Welding (TRL 9) 


Current “Stale of the Art* 


Why this application? 

| 

Technology Potential 


How Do We Get There? 





' ~1 




- 

Computer Control led'Semi 1 
Automatic 1 

Improved Quality 

| 

Fully Automated Defect Free 


Metallurgy Development 

f 

- 

Aluminum LithiunrV221 9 (All 1 
Aluminum Alloys) 1 

Light Weight 

| 

AFLith Wire Feed & Improved 
Weldable alloy 


Funding for Development 


- 

Plasma Torch 1 

I_ 1 

Plasma allows thicker cross 
sections, less distortion, 
fewer passes, less defects, 


Improved Plasma 
Torch-Reduced Costs 


Improved Tooling Redesign 







— 




Gas/Root Shielding (Needs 
Both Sides) 










] 

Prevents Oxidation (Better 
Quality) 

| 

Improved Backside Shielding 

L 
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